Molecular weight fibrinogen variants determine angiogenesis rate in a fibrin matrix in vitro and in vivo.
During wound repair, fibrin acts both as a barrier to prevent blood loss and as a temporary matrix for the invasion and ingrowth of endothelial and tissue cells. A well-controlled angiogenesis process in the fibrinous exudate matrix is crucial for optimal wound healing. The composition and structure of the fibrin matrix are important determinants of the invasion of endothelial cells and capillary-tube formation into the matrix. Fibrinogen circulates in a high and low molecular weight form (HMW and LMW, respectively) and the purpose of this study was to investigate how fibrin matrices from these naturally occurring fibrinogen variants influence angiogenesis. Angiogenesis was studied using an in vitro model in which human microvascular endothelial cells (hMVEC) were cultured on three-dimensional fibrin matrices from different fibrinogen forms, and using two in vivo mouse models. The in vitro angiogenesis in an HMW-fibrin matrix shows increased cell and tubular structure ingrowth compared with unfractionated fibrin matrix (median increase 58%, range 46-234%). The ingrowth of tubular structures in an LMW-fibrin matrices is decreased when compared with unfractionated fibrin (median decrease 70%, range 67-100%). Similar results were observed for in vivo angiogenesis. The naturally occurring fibrinogen variants HMW- and LMW-fibrin modulate the angiogenic capacity of endothelial cells in fibrin matrices. The different effects of the molecular weight fibrinogen variants provide further insight in the matrix characteristics in angiogenesis and could possibly be applied in the context of tissue engineering and wound healing.